Bacillus capparidis sp. nov., an endophytic bacterium isolated from roots of Capparis spinosa L. T grew at 10-40 C (optimum 25-30 C), at pH 6.0-8.0 (optimum pH 7.0) and in the presence of 0-10 % (w/v) NaCl (optimum 0-3 %). The major cellular fatty acids (>10 %) were identified as iso-C 15 : 0 , anteiso-C 15 : 0 , anteiso-C 17 : 0 and summed feature 4. The predominant polar lipids were diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, four unknown phospholipids, one unknown glycolipid and one unknown lipid. The dominant isoprenoid quinone was menaquinone 7 (MK-7). The DNA G+C content was 39.9 mol%. Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain EGI 6500252 T belonged to the genus Bacillus, and exhibited a highest 16S rRNA gene sequence similarity (96.2 %) that was lower than the suggested threshold (97.0 %) for separating bacterial species. On the basis of the phylogenetic analysis, chemotaxonomic data and physiological characteristics, strain EGI 6500252
The root samples of Capparis spinosa L. were collected from Urumqi city, Xinjiang, north-west China, in July 2014. The isolation procedure was performed as described by Qin et al. [6] . Surface-sterilized root tissues were ground aseptically by using a commercial Joyoung blender, and spread onto TWYE agar (yeast 0.25 g, K 2 HPO 4 0.5 g, agar 15 .0 g, distilled water 1000 ml, pH 7.0-7.2) [7] supplemented with 3 % (w/v) NaCl and incubated at 30 C for 2-6 weeks. The isolate was purified and maintained on yeast extract-malt extract agar (ISP2) [8] slants at 4 C and as 20 % (v/v) glycerol suspensions at À80 C.
The morphology of colonies was observed by using an optical microscope (BH-2; Olympus). The cellular flagellum type and motility were observed by transmission electron microscopy (QUANTA200; FEI) and determined using a tube containing semisolid medium [9] . Spore formation was observed by phase-contrast microscopy (Leica) after incubation on ISP2 agar with 5 % (w/v) NaCl, at 30 C for up to 5 days. Aerobic or anaerobic growth was determined using the method described by Branquinho et al. [10] . Colours of colonies grown on ISP2 agar medium were observed according to colour chips from the ISCC-NBS colour charts standard [11] . Gram staining and the methyl red reaction were performed by using the methods described by Dong and Cai [12] . The ability of strain EGI 6500252 T to grow at different temperatures (5, 10, 15, 20, 25, 30, 35, 40, 45, 50 and 55 C) and different NaCl concentrations was tested by using ISP2 agar as the basal medium with incubation for 7 days at 30 C. The range of pH (pH 4-12, at intervals of 1 pH unit) for growth was investigated in ISP2 broth using the buffer systems described by Xu et al. [13] . Catalase and oxidase activities were determined out by using bubble production in 3 % (v/v) H 2 O 2 and using 1 % (v/v) tetramethyl-р-phenylenediamine (bioM erieux), respectively. Hydrolysis of casein, gelatin, starch, Tweens 20, 40, 60 and 80, and H 2 S production were studied as described by Smibert and Krieg [14] . Milk coagulation and peptonization were tested as described by Li et al. [15] . Other physiological and biochemical characteristics were further tested by using the API 50CH and API 20NE kits according to the manufacturer's instructions. Carbon source utilization patterns were determined by using Biolog GEN III MicroPlates (bioM erieux).
Strain EGI 6500252
T was aerobic, Gram-stain-positive, non-motile, rod-shaped (2.30-1.98Â0.68 µm) ( Fig. 1 ) and non-endospore-forming (Fig. S1 , available in the online Supplementary Material). Colonies of strain EGI 6500252 T on ISP2 agar were white, centrally convex, circular and with regular margins after incubation at 30 C for 48 h. Strain EGI 6500252
T grew at 10-40 C (optimum 25-30 C) and pH 6-8 (optimum pH 7). The NaCl concentration range for growth was 0-10 % (w/v) (optimum 0-3 %). Catalase and oxidase activities and hydrolysis of aesculin were positive. Hydrolysis of starch, casein, gelatin and Tweens 20, 40, 60 and 80, nitrate reduction, indole production, glucose fermentation and urease activity were negative. Results of API 20NE tests showed that strain EGI 6500252 T could be distinguished from related reference strains on the basis of not assimilating arabinose, N-acetyl glucosamine or b-galactosidase. Results of API 50CH tests showed that strain EGI 6500252 T could be distinguished from related reference strains on the basis of negative reactions for D-ribose, Dxylose and D-tagatose and positive reactions for melibiose, inulin, melezitose, raffinose and gluconate. The detailed physiological and biochemical characteristics of strain EGI 6500252 T are presented in Table 1 and in the species description.
Genomic DNA extraction and purification were performed as described by Marmur [16] . The DNA G+C content was determined by HPLC using the methods of Mesbah et al. [17] . The 16S rRNA gene was amplified by PCR using the method of Jiang et al. [18] . PCR products were purified using a QIAquick PCR purification Kit (Qiagen) and cloned into pEASY T1-simple vector, and sequenced at Sangon Biotech (www.sangon.com). The phylogenetic neighbours of strain EGI 6500252
T and 16S rRNA gene sequence similarities were identified/calculated by using the EzTaxon server (http://eztaxon-e.ezbiocloud.net/) [19] . Multiple alignments with the most closely related bacteria were performed by using CLUSTAL X 1.83 [20] . Phylogenetic trees were reconstructed using the methods available in MEGA version 5.0 software [21] . Neighbour-joining trees were reconstructed using the Kimura two-parameter model [22] where all gaps were pairwise deleted; maximum-parsimory trees were also reconstructed using Close-Neighborinterchange (CNI) on random trees, where all gaps were partially deleted; maximum-likelihood trees were reconstructed using the Tamura-Nei model, where the Nearestneighbor interchange (NNI) method was used and all gaps were partially deleted. The model was chosen on the basis of the bootstrap test implemented in MEGA 5.0. Bootstrap analysis with 1000 replications was conducted for evaluating the confidence level of the branch nodes [23] .
The almost-complete 16S rRNA gene sequence of strain EGI 6500252 T (1546 bp) was determined and has been deposited in the GenBank database (www.ncbi.nlm.nih. gov/nuccore/) with accession number KY003162. Based on the EzTaxon results, strain EGI 6500252 T belonged to the genus Bacillus; moreover, the genomic DNA G+C content of strain EGI 6500252 T was 39.9 mol%, which was within the range reported for the genus Bacillus (32-66 mol%) [24] . The neighbour-joining phylogenetic trees showed that strain EGI 6500252
T formed a separate lineage with 97 % bootstrap support and was distantly related to other members of the genus Bacillus (Fig. 2) . Similar topologies were also recovered by the maximum-parsimony and maximum-likelihood algorithms (Figs S2 and S3). The highest levels of 16S rRNA gene sequence similarity between strain EGI 6500252 T and other recognized species of the genus Bacillus were less than 97 %, which is the threshold of distinction at the species level [25] . Therefore, it is clear that strain EGI 6500252
T represents a novel species within the genus Bacillus. Gentiobiose, L-aspartic acid, L-glutamic acid, quinic acid, D-lactic acid methyl ester, bromosuccinic acid, g-aminobutyric acid
Melibiose, inulin, melezitose, raffinose, gluconate T were cultured on tripticase soy agar (TSA; Difco) medium at 30 C for 48 h. Analysis of the cellular fatty acids was performed as described by Sasser [26] according to the standard protocol of the MIDI/Hewlett Packard Microbial Identification System (Sherlock Version 6.1; MIDI database: TSBA6). The isoprenoid quinones and polar lipids were analysed using cells grown on ISP2 agar medium at 30 C for 3 days. The isoprenoid quinones were isolated as described by Collins et al. [27] and were analysed by reversed-phase HPLC analysis (ZORBAX Eclipse XDB-C 18 250Â4.6 mm) [28] . Polar lipids were extracted as described by Minnikin et al. [29] and identified on silica gel plates (Kieselgel 60 F 254 ; Merck) by two-dimensional TLC and spraying the plates with 10 % ethanolic molybdophosphoric acid, molybdenum blue, ninhydrin and a-naphthol reagents [29, 30] and with Dragendorff's reagent (Sigma).
The major cellular fatty acids (>10 %) were iso-C 15 : 0 (30.4 %), anteiso-C 15 : 0 (24.0 %), anteiso-C 17 : 0 (11.0 %) and summed feature 4 (12.1 %), which are similar to those of the related reference strains; however, some minor fatty acids [iso-C 15 : 0 3-OH (1.5 %), C 15 : 0 2-OH (2.0 %) and anteiso-C 13 : 0 (0.6 %)] were obtained in strain EGI 6500252 T , and differentiated it from related reference species. The detailed fatty acid profiles of strain EGI 6500252 T and its related reference strains are shown in Table S1 . The predominant menaquinone was MK-7. The polar lipids detected in strain EGI 6500252
T were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, four unknown phospholipids, one unknown glycolipid and one unknown lipid (Fig. S4) .
The differential characteristics between strain EGI 6500252 T and other related reference strains are summarized in Table 1 . The differences in some features, such as motility, spore formation, temperature and salt concentration for growth, casein hydrolysis, as well as API 20NE and API 50CH test results, can be used to distinguish strain EGI 6500252
T from related Bacillus type strains. Therefore, on the basis of phylogenetic analysis, and chemotaxonomic and phenotypic characteristics, we conclude that strain EGI 6500252 T represents a novel species of the genus Bacillus, for which the name Bacillus capparidis sp. nov. is proposed. The predominant isoprenoid quinone is MK-7 (100 %). The polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, four unknown phospholipids, one unknown glycolioid and one unknown lipid.
DESCRIPTION OF BACILLUS CAPPARIDIS
The type strain, EGI 6500252 T (=KCTC 33514 T =CGMCC 1.12820 T ), was isolated from roots of Capparis spinosa L., collected from Urumqi city, Xinjiang, China. The G+C content of the genomic DNA of the type strain is 39.9 mol%.
